Magnetic anomalies provide surprising structural detail within the previously undivided Coastal Belt, the westernmost, youngest, and least-metamorphosed part of the Franciscan Complex of northern California. Although the Coastal Belt consists almost entirely of arkosic graywacke and shale of mainly Eocene age, new detailed aeromagnetic data show that it is pervasively marked by long, narrow, and regularly spaced anomalies. These anomalies arise from relatively simple tabular bodies composed principally of magnetic basalt or graywacke confi ned mainly to the top couple of kilometers, even though metamorphic grade indicates that these rocks have been more deeply buried, at depths of 5-8 km. If true, this implies surprisingly uniform uplift of these rocks. The basalt (and associated Cretaceous limestone) occurs largely in the northern part of the Coastal Belt; the graywacke is recognized only in the southern Coastal Belt and is magnetic because it contains andesitic grains. The magnetic grains were not derived from the basalt, and thus require a separate source. The anomalies defi ne simple patterns that can be related to folding and faulting within the Coastal Belt. This apparent simplicity belies complex structure mapped at outcrop scale, which can be explained if the relatively simple tabular bodies are internally deformed, fault-bounded slabs. One mechanism that can explain the widespread lateral extent of the thin layers of basalt is peeling up of the uppermost part of the oceanic crust into the accretionary prism, controlled by porosity and permeability contrasts caused by alteration in the upper part of the subducting slab. It is not clear, however, how this mechanism might generate fault-bounded layers containing magnetic graywacke. We propose that structural domains defi ned by anomaly trend, wavelength, and source refl ect imbrication and folding during the accretion process and local plate interactions as the Mendocino triple junction migrated north, a hypothesis that should be tested by more detailed structural studies.
INTRODUCTION

Rocks of the Coastal Belt of the Franciscan Complex in the northern California Coast
Ranges have proved strikingly resistant to geologic subdivision since the belt was fi rst delineated by W.P. Irwin more than 50 yr ago (Irwin, 1960) . He recognized the Coastal Belt as the western of three northwest-trending belts in the northern Coast Ranges that comprise what is now called the Franciscan Complex (Fig. 1 ), long considered a classic example of a subduction-generated accretionary prism that records progressive accretion to the North American continental margin since the Jurassic. The older rocks of the blueschist-grade Eastern Belt and mélange-rich Central Belt have since been subdivided into various distinctive units and terranes, but the Coastal Belt has been subdivided only in its northwestern part. Otherwise, it has been mostly depicted as a vast, monotonous terrain of low-grade, arkosic metagraywacke and argillite, with relatively fl at isostatic gravity (Roberts et al., 1990) and magnetic signatures (Roberts and Jachens, 1999) .
It is with surprise, therefore, that we fi nd considerable detail and coherence expressed through much of the Coastal Belt in recently acquired, high-resolution aeromagnetic data (Langenheim et al., 2011) . Aeromagnetic data have been used to map large, regional crustal structures, such as crystalline basement, in subduction zones (Grantz et al., 1963; Finn, 1990) ; only in the past decade or two have advances in measurement and navigation technology, data processing, and interpretational methods made it possible to investigate structures such as faults and folds within the overlying sedimentary sequence in settings such as the forearc (Saltus et al., 2005) . Our study is the fi rst that we know of that maps and analyzes shallow structure within an accretionary prism using detailed aeromagnetic data. The detailed aeromagnetic data reveal that much of the Coastal Belt proves to be marked by long, narrow, regularly spaced magnetic anomalies that defi ne simple patterns ( Fig. 1, inset; Fig. 2 ). Here we build upon work by Phelps et al. (2008a Phelps et al. ( , 2008b and Langenheim et al. (2011) by using existing information supplemented by several reconnaissance traverses across the Coastal Belt carried out after the new aeromagnetic coverage was obtained. We explore the sources of these anomalies and their implications for structural interpretation of the Coastal Belt.
COASTAL BELT
The Coastal Belt is the westernmost part of the Franciscan Complex, which recorded the continental accretion at a convergent margin from Late Jurassic to Miocene time Dumitru et al., 2010; Ernst, 2011; McLaughlin et al., 2000) . The overall style of the complex is eastward underthrusting of progressively lowergrade and generally younger rocks, with the Coastal Belt thrust marking the suture between the Coastal and Central Belts, much modifi ed by younger faults and folds in its southernmost part (Fig. 1) . The Coastal Belt itself covers an area of ~5500 km 2 and consists almost entirely of potassium-feldspar-bearing arkosic graywacke and shale with abundant laumontite veins (Bailey et al., 1964) . It is folded at outcrop scale, and deformation extends from typical broken formation to more severely sheared rock and mélange. Aside from Miocene rocks mapped near the Mendocino triple junction as part of the King Range and False Cape terranes (McLaughlin et al., 1982; Aalto et al., 1995) , the Coastal Belt is now thought to be almost entirely of Eocene age (Evitt and Pierce, 1975; Dumitru et al., 2013) , except for local, small masses of basaltic volcanics with associated latest Cretaceous foraminiferal limestones that form the depositional basement for the overlying graywacke. Those masses have been interpreted to represent oce-anic fragments that originated at northern equatorial latitudes (Sliter, 1984; Sliter et al., 1986; McLaughlin et al., 1994 McLaughlin et al., , 2000 , which were covered by arc and continental sediments as they approached the subduction margin. In a few places, near Fort Bragg and Dugans Opening (locality 5 in Fig. 1 inset) , basalt is mapped as elongate bodies (O'Day, 1974; Kramer, 1976) . The outcrops of the basalt are generalized from their mapping of fold axes based on bedding and shear attitudes and the discontinuous and irregular distribution of defi nite volcanic outcrops that may be as much as 1 km apart.
Mapping in the Coastal Belt south from the Mendocino triple junction (McLaughlin et al., 2000; Jayko et al., 1989; Underwood and Bachman, 1986 ) has distinguished some younger outboard elements near the coast (mid-Miocene King Range and False Cape terranes) and the less severely deformed Yager terrane to the east, but the remainder, called the Coastal terrane, represents the northwestern continuation of the great mass of undivided Coastal Belt to the south. The Yager terrane (originally Yager Formation of Ogle, 1953) , of Eocene age, extends southward along the eastern side of the Coastal Belt, where it is distinguished from the Coastal terrane principally by its typically less severe internal deformation, less abundant laumontite veining, and absence of volcanics. It lies in apparent thrust contact with the underlying and more westerly Coastal terrane.
Farther to the south, a narrow fault slice along the eastern margin of the Coastal Belt attributed to the Wheatfi eld Fork terrane (WFt in Figs. 1 and 2) is distinguished by the Eocene age of both limestone associated with mafi c volcanics and of the overlying graywacke (McLaughlin et al., 2009; Blake et al., 2002) . Cretaceous lime- In contrast to the Coastal Belt, the Central Belt consists predominantly of mélange that encloses large blocks and slabs of various Franciscan rock types of Jurassic to Late Cretaceous age (Murchey and Jones, 1984; Blake et al., 1988) . Blocks and slabs include classic rock types associated with the Franciscan Complex such as radiolarian chert, metabasalt, blueschist, eclogite, amphibolite, and serpentinite. The western margin of the Central Belt is marked by discontinuous lenses and masses of ophiolitic rocks at the structural base of the Central Belt (McLaughlin et al., , 1994 (McLaughlin et al., , 2000 Ernst and McLaughlin, 2012) . This contact is relatively straight to mildly folded along most of its length. Near the southern end of the Coastal Belt, long tongues of Central Belt extend northwestward into the Coastal Belt to defi ne faulted folds in the basal thrust, a structural style that is expressed throughout the Coastal Belt to the north.
MAGNETIC INFORMATION
The foundation of our analysis of the Coastal Belt structure consists of newly merged, detailed aeromagnetic data (Langenheim et al., 2011) . The data were collected during the past 20 yr in six separate surveys conducted from low-fl ying aircraft (≤300 m nominal height above ground) along fl ight lines spaced 450-800 m apart. Flight lines were fl own perpendicular to the dominant structural strike. The data were placed on a common magnetic datum and merged to provide an areally continuous and detailed aeromagnetic data set that covers the entire extent of the Coastal Belt. Procedures that are discussed in detail by Langenheim et al. (2011) were then applied (1) to center the magnetic highs over the magnetic source bodies and (2) to enhance those anomalies produced by exposed or near-surface magnetic bodies (see Fig. 2 ).
The new data reveal a magnetic grain that was not evident in the earlier, far less detailed coverage. Long, narrow, linear-to-curvilinear magnetic anomalies characterize much of the Coastal Belt, with noticeable exceptions in the King Range and False Cape terranes, where the magnetic fi eld is smooth with generally lower values (Fig. 2) . The Coastal Belt anomalies are generally of low amplitude (2-20 nT), with anomaly widths of ~1 km and lengths of 10-40 km. In places, particularly in the western part of the Coastal Belt, the anomalies have a characteristic and regular spacing of 2-4 km. The anomaly trend is generally north-northwest to west-northwest. The magnetic anomaly patterns imply a surprising degree of regularity, coherence, and spatial continuity within much of the Coastal Belt, which contrasts sharply with the structural complexity observed at outcrop scale in many areas (e.g., McLaughlin et al., 1994; Fig. 3) .
MAGNETIC ANOMALY SOURCES
Magnetic anomalies are caused by the presence of magnetic minerals, principally mag- netite. Anomalies can often be related to rock type by comparing the magnetic anomaly map with available geologic maps and by measuring the magnetic susceptibility of rock samples and outcrops. The three main sources for the magnetic anomalies in and along the margins of the Coastal Belt are (1) ultramafi c and gabbroic (ophiolitic) rocks that have been correlated with the Jurassic Coast Ranges ophiolite and are limited to the eastern margin of the Coastal Belt, (2) mafi c volcanic rocks that are latest Cretaceous in age, and (3) Tertiary lithic graywacke.
Ophiolite
The most obvious sources of magnetic anomalies in all of the Franciscan Complex are ophiolitic rock types (serpentinite, serpentinized peridotite, and gabbro), which are very magnetic (Saad, 1969) and are well known as magnetic sources in northern and central California. Fragments of Jurassic Coast Range ophiolite, including many serpentinite bodies, occur at the western margin of the Central Belt along the northern part of the Coastal Belt thrust (McLaughlin et al., , 2000 Jayko et al., 1989) and are likely farther south as well, based on available geologic mapping and the distribution of magnetic anomalies. Within the Coastal Belt itself, however, such rocks are almost completely absent and are not the source of the Coastal Belt magnetic anomalies.
Mafi c Volcanic Rock in the Coastal Belt
Mafi c volcanic rocks, which also can be very magnetic, have been documented at scattered localities in the Coastal Belt ( Fig. 1, inset ; Table 1 ). Where measured, these rocks exhibit high magnetic susceptibilities (≥10 −2 SI units), as detailed in Langenheim et al. (2011) . The volcanic localities are located principally across the northern two thirds of the Coastal Belt, although a handful of outcrops have been documented to the south. Most volcanic localities are spatially coincident with the magnetic anomalies. The anomalies may provide previously unrecognized spatial coherence to these scattered outcrops.
Where studied, the basalts consist of pillowed fl ows and fl ow breccia (locally interbedded with argillite and tuff) and isolated diabase dikes and sills that are tholeiitic to alkalic in composition (McLaughlin et al., 1994) . Hornblende is absent, as would be expected for basalt of this composition. These rocks are considered to be accreted fragments of oceanic basalt (McLaughlin et al., 1994; Sliter et al., 1986 ) that have not been suffi ciently metamorphosed or hydrother- mally altered to destroy magnetite (in contrast to the weakly magnetic greenstone in most of the Central Belt). Although the basalts are too altered for radiometric dating, in a few scattered places ( Fig. 1, inset) , they are depositionally intercalated with or overlain by pelagic limestones that have yielded foraminifera of northern equatorial affi nity, all of latest Cretaceous age (Sliter, 1984; Sliter et al., 1986 ; Table 1 ). In some cases, the depositional contact has been subsequently sheared. A long, linear body that also produces a magnetic anomaly is Eocene and Cretaceous basalt in the Wheatfi eld Fork terrane (Blake et al., 2002; McLaughlin et al., 2009) (Hillhouse and Jachens, 2005) , Cretaceous turbidites in southern California (Langenheim et al., 2006) , and sandstones of the Great Valley Group (Langenheim et al., 2010) . Reconnaissance measurements of magnetic susceptibility along roads south of Fort Bragg (Phelps et al., 2008a (Phelps et al., , 2008b Langenheim et al., 2011) indicate that some graywacke within the magnetic anomalies is magnetic, with susceptibilities of 2-30 × 10 −3 SI units. Other graywacke, both within and outside the magnetic anomalies, has susceptibilities less than 1 × 10
, and in most cases less than 0.25 × 10 −3 SI units. The magnetic graywacke could be a subset of the lithic graywacke petrofacies identifi ed within the Coastal terrane by Jayko and Blake (1984) and Underwood and Bachman (1986) , although it is not clear if their lithic graywacke is magnetic or corresponds with magnetic anomalies. Their classifi cation is based on petrographic analysis and has not been used for mapping subunits within the Coastal Belt. Magnetic anomalies in the Yager terrane north of Garberville are likely related to conglomerate and sandstone, a conclusion supported by a handful of magnetic susceptibility measurements reported by Langenheim et al. (2011) .
Three graywacke samples from our reconnaissance were selected for additional analysis to determine the source of the magnetic susceptibility. The samples were ground to a fi ne powder in a porcelain mortar and tested with a hand magnet. One sample, with a magnetic susceptibility of 10 −2 SI units, yielded conspicuous fi ne magnetite, whereas the other two samples, with magnetic susceptibilities of <0.3 × 10 −3 SI units, yielded only trace to no magnetite.
Thin sections of a different, dark-green lithic graywacke, located within a magnetic anomaly and having a magnetic susceptibility of 1.0-1.7 × 10 −2 SI units, revealed common equant opaque grains (<1 mm), likely magnetite, both as individual detrital grains and as grains within volcanic rock fragments (Fig. 4) . Lithic fragments in the thin sections are largely basaltic to andesitic volcanic clasts, with plagioclase both as intersertal laths and as zoned and twinned phenocrysts enclosed by a glassy intersertal to hyalophitic or intergranular matrix. Detrital potassium feldspar is a minor constituent (3%) of the sandstone and is in somewhat less abundance than in the majority of Coastal Belt graywacke, which contains as much as 20% potassium feldspar (Bailey et al., 1964; Underwood and Bachman, 1986) . Potassium feldspar also occurs in some of the intermediate volcanic clasts. Of particular note is the presence of clasts of porphyritic hornblende andesite that include distinctive blue-green amphibole intergrown with subhedral plagioclase (Fig. 4) . Primary hornblende and potassium feldspar in the andesitic clasts suggest that the volcanic material is arc-derived, and this contrasts strongly with the ocean-fl oor affi nity of the alkali to tholeiitic basalt fl ows observed in the Coastal Belt. This contrast in composition indicates that the volcanic clasts in the lithic sandstones cannot have been derived from the basalt in the Coastal Belt.
GEOMETRY OF MAGNETIC SOURCES
The curvilinear magnetic anomalies indicate the presence of magnetic source rocks, but the anomalies also provide information about the three-dimensional shape and continuity of those sources. The horizontal continuity of the anomalies indicates equivalent continuity of the sources in a background of weakly to nonmagnetic rocks, while the shapes of crosssectional profi les of the anomalies indicate that the sources are tabular bodies and that their dips range from vertical to gently inclined (discussed in the following sections).
The shape of the magnetic anomaly profi le across a thin (compared to the measurement height), tabular, dipping magnetic layer varies with dip such that the dip can be estimated (Fig. 5A ). For anomalies processed as in this report, a vertical thin layer produces a prominent magnetic high centered over the layer fl anked by identical magnetic lows. With decreasing dip, the fl anking lows become progressively more asymmetric, with the updip low deepening and the downdip low shallowing. As the dip fl attens (for a layer with fi nite downdip length), a distinct anomaly associated with the downdip edge becomes measurable, and ultimately, for a fl at-lying layer, mirror-image high-low anomalies appear over both edges, with the lows posi-A B tioned outboard of the source body. Another way of viewing the anomaly over a thin vertical layer is that it simply is the anomaly over a fl atlying layer of fi nite vertical thickness, the lateral edges of which are so close together that the two "edge" anomaly highs merge into a single high. Magnetic anomalies from folded magnetic sheets that are not truncated at the topographic surface can appear similar to those described here. A magnetic sheet folded into a symmetrical antiform with a vertical axial plane will produce a symmetrical magnetic high similar to that over the vertical sheet described here, although the amplitudes and widths of the high and fl anking lows will be somewhat greater. Similarly, an overturned buried folded magnetic sheet will produce an asymmetrical anomaly similar to that over a dipping layer.
The asymmetry of the fl anking lows for a dipping magnetic layer indicates (1) that the magnetic sources are layers rather than rods, and it indicates (2) the direction of dip for the layer. Magnetic anomalies produced from subhorizontal rods are necessarily symmetrical, whereas many of the Coastal Belt anomalies are asymmetric. We conclude that the sources of the magnetic anomalies are, in fact, tabular magnetic layers, and we use the degree of anomaly asymmetry of the fi ltered magnetic data of Figure 2 to determine both dip direction and approximate dip angle for many of the layers (Fig. 6 ) (subject to the caveats discussed by Langenheim et al., 2011) .
The widths of the linear anomalies, and by implication, the thicknesses of their source layers, are remarkably uniform throughout the entire Coastal Belt. The processing applied to the magnetic data produced automatically determined estimates of the boundary locations of the magnetic source bodies (see Langenheim et al., 2011) , and these provided a consistent basis for measuring anomaly width. Fifty to one-hundred widths measured in each of four roughly equal areas subdividing the Coastal Belt from north to south yielded median widths of 1.0, 1.1, 1.0, and 1.1 km, with an overall mean of 1.1 ± 0.28 km (±1 standard deviation; n = 248). The actual layer thicknesses of the magnetic graywacke or basalt are somewhat less, probably a few hundred to a measured 700 m, because (1) the magnetic fi eld was measured at a height of ~300 m above the ground and (2) nonvertical layers appear thicker in plan view than they actually are. Anomaly widths are exaggerated relative to actual body widths by about the height of the aircraft above the ground (~300 m for this study), because of the smoothing effect of measuring the magnetic fi eld at a distance from the source (Grauch and Cordell, 1987) . This effect was illustrated at Laguna Point, just north of Fort Bragg, by comparing an aeromagnetic profi le with one measured at ground level (fi g. 8 in Langenheim et al., 2011) . The width defi ned there from the airborne data is slightly less than 1 km, whereas that defi ned from the ground data is considerably less (200-300 m). The exaggerated apparent widths amount to a factor of ~1.5-2 for moderate to low dips.
The processing and fi ltering that produced the magnetic fi eld shown in Figure 2 enhanced the anomalies from near-surface sources at the expense of anomalies from deeper sources (Langenheim et al., 2011) . Anomalies in the original magnetic data with wavelengths greater than ~4 km (crudely equivalent to anomalies from sources more than 2 km deep) were attenuated by more than 70%, ensuring that the anomalies we analyze here are caused by sources in the top few kilometers of the crust. These are the sources that should be most closely associated with the surface geology. We examined the original magnetic data to determine if we could detect anomaly patterns from magnetic sources deeper than 2 km comparable to the long, narrow, curvilinear anomalies that dominate Figure 2 . The results showed that (1) magnetic sources are present at depths greater than 2 km, some of which seem to connect with the shallow sources, but (2) we were unable to detect the strikingly regular patterns that dominate Figure 2 . Some of this failure undoubtedly results from the natural attenuation of short-wavelength anomalies with increasing depth, but at least in the Fort Bragg area, these deeper sources do not seem to mimic the geometry of the shallower sources. This implies that most of the magnetic sources of the anomalies in Figure 2 do not extend more than ~2 km below the ground surface, with the caveat that some of the narrow or thin sources may not be resolvable at depths of more than 2 km.
Architecture of Magnetic Layers
We conclude that the magnetic anomalies in the Coastal Belt are produced by magnetic layers that contain magnetic basalt and/or magnetic graywacke, with layer thickness in the range of a few hundred to 700 m. We use the word layer here in a geometric, rather than a stratigraphic, sense. Stratigraphic organization in these rocks is an entirely separate issue, as discussed later herein.
The internal structure of the magnetic units as individual layers is not as simple as the patterns of the magnetic anomalies would suggest. We have identifi ed magnetic basalts (predominantly in the north) and magnetic graywackes (in the south) as the sources of the Coastal Belt magnetic anomalies, but we further note that the magnetic layers are not composed solely of these rocks. Instead, the magnetic rocks are intermixed with nonmagnetic rocks, and their interrelations seem more structural than stratigraphic. Most of the rocks are at least sheared and typical of a broken formation, and at outcrop scale, the rocks exhibit folds and faultseparated domains having different attitudes of bedding and degrees of shearing. The magnetic layers are thus not stratigraphic layers, but structural layers, and their boundaries must in themselves be faults, thereby reconciling the internal deformation of the magnetic layers at outcrop scale with the very simple patterns that they form in map view.
The magnetic basalts or magnetic graywackes occur with interlayered nonmagnetic graywacke, and much rarer chert and limestone, are generally sheared, and may or may not be laterally continuous beyond the mapped localities. Basalt outcrops in the Fort Bragg area ( Fig. 1,  inset; Fig. 7 ), mapped as elongate bodies by Kramer (1976) based on projections between defi nite outcrops as much as 1 km apart, do suggest considerable lateral continuity along the magnetic anomalies, however, and most or even all of the anomalies there and to the north may be caused by magnetic basalt. We have no evidence for magnetic graywacke in the northern two thirds of the Coastal Belt. Magnetic graywacke is recognized in the southern part of the Coastal Belt, where it occurs as beds and sheared pods interlayered with nonmagnetic graywacke at outcrop scale. Most of the anomalies here could be due to magnetic graywacke, although the southern basalt localities are also associated with magnetic anomalies, and both magnetic basalt and magnetic graywacke are associated with one anomaly at the south end of the Coastal Belt along the San Andreas fault (lavender anomaly in Fig. 6 ). Because determining the detailed architecture of the magnetic layers within the Coastal Belt is diffi cult due to generally poor exposures, we examined a possible analog of the Coastal Belt volcanic-layer assemblage where the geology is better exposed. A stack of accreted south-to southwest-dipping thrust sheets (tabular bodies) composed variously of thin layers of oceanic pillow basalt overlain by Jurassic chert and/ or graywacke of the Marin Headlands terrane of the Franciscan Complex (Central Belt) is exposed at the Marin Headlands just north of San Francisco (MH in Fig. 1; Fig. 8 ). Like the Coastal Belt volcanics, the Marin Headlands volcanics are strongly magnetic; the other rock types in this area are not. We processed the aeromagnetic data over the Marin Headlands in the same way we processed the Coastal Belt data, and the results are shown in Figure 8 , together with a geologic map simplifi ed from Wahrhaftig (1984) .
The fi ltered magnetic anomalies over the Marin Headlands are quite similar to those over the Coastal Belt, and their relation to the detailed geology of the Marin Headlands provides potential insights into understanding the magnetic layer architecture in the Coastal Belt. The Marin Headlands basalts produce two major curvilinear anomalies approximately 1 km or less wide, 5-10 km long, and separated by roughly 2-3 km, with anomaly asymmetry indicating generally south-to southwest-dipping tabular bodies. Thus, these two anomalies have characteristics similar to those in the Coastal Belt. Comparison of the Marin Headlands anomalies with the geologic map indicates that the two anomalies are each produced by more than one magnetic basalt layer, with the southern anomaly apparently refl ecting at least fi ve mapped, structurally repeated basalt layers and their overlying chert and/or graywacke, some of which strike at an angle to the trend of the anomaly. Other basalt layers apparently are too thin or isolated to produce observable aeromagnetic anomalies. The Marin Headlands example shows that multiple thin basalt layers (multiple tectonic slices of basalt basement) can produce a fairly simple single linear anomaly that results from smoothing of the magnetic fi eld measured at the height of an airborne survey. This insight likely applies to the basalt source anomalies in the Coastal Belt, at least based on a limited number of detailed comparisons between the Coastal Belt geology and magnetic anomalies. These comparisons include (1) a single magnetic anomaly over at least two basalt layers near the east end of the Indian Springs anticline mapped by Kramer (1976) (Fig. 7) , (2) multiple basalt layers beneath the magnetic anomaly at Dugans Opening mapped by McLaughlin et al. (1994) (Fig. 9) , (3) multiple narrow magnetic anomalies and their associated inferred sources detected by a ground magnetic traverse beneath a single broader aeromagnetic anomaly at Mc Kerricher State Park (Langenheim et al., 2011) , 5 km north of Fort Bragg, and (4) the observation at McKerricher State Park that the magnetic basalt within a magnetic layer forming an anomaly hundreds of meters wide (at aircraft height) occurs in blocks with characteristic dimensions of meters to tens of meters, surrounded by nonmagnetic sandstone and limestone. The similarity in magnetic patterns throughout the Coastal Belt suggests that anomalies arising from magnetic graywacke also arise from multiple, narrow layers of magnetic graywacke surrounded by nonmagnetic sandstone and shale, but these are more diffi cult to map than the more distinctive basalt.
REGIONAL STRUCTURE
The plan pattern of the magnetic anomalies in the Coastal Belt ( Fig. 1, inset; Fig. 2 ) and our conclusion that these represent tabular layers containing magnetic basalt and magnetic graywacke imply a rather simple structural organization, at least with respect to the magnetic layers themselves. The generally parallel pattern of the anomalies, the inferred locally opposed dips of the magnetic layers, and the local presence of U-shaped anomalies all suggest folding around subhorizontal to steeply plunging axes. Regional differences in strike direction and local irregularities in trend suggest organization of the anomalies into domains (Fig. 6) separated by faults or zones of deformation.
Dugans Opening
Structural Domains from Anomaly Patterns
We used the anomaly patterns to defi ne four structural domains (Fig. 6) , and here we discuss the implied structure of the magnetic layers for each. Domain 1 is characterized by a group of long, northwesterly striking anomalies in the vicinity of Fort Bragg. These defi ne at least seven, subparallel, northwest-trending layers, six of which have closely associated basalt localities, with some of those mapped bodies elongate along the trends of the layers (inset in Fig. 1 ; Kramer, 1976) . Dip directions inferred from the anomaly profi les for the central three of these layers suggest a simple, antiform-synform pair ~40 km long with a wavelength of ~6 km (Fig. 6) . The fl anking anomalies could be used to extend this set of folds, although their pattern is not quite so regular and suggests faulting. Most simply, these anomalies could represent a single basalt-bearing sheet deformed into a set of fairly tight, subhorizontal-axis folds that has been locally faulted. This interpretation is supported by two-dimensional magnetic modeling (Fig. 5B) and by interpretation of the surface geology in both map view and in cross sections by Kramer (1976) (Fig. 7) . The magnetic model (Fig. 5B ) makes explicit the implication of the plan pattern, i.e., that the layers are truncated by the topographic surface. The original areal extent of the now-folded and faulted sheet, using a fold length of 40 km and amplitude similar to the wavelength as a minimum limit, would exceed 1000 km 2 . Domain 2, just to the north, is dominated by several long, linear magnetic anomalies that have generally more northerly trends than those of domain 1 and that in the southeastern part of the domain fan slightly outward to the south. The central, relatively high-amplitude anomaly of this group has two large associated basalt localities, and thus likely marks a basalt-bearing magnetic layer. The parallel fl anking anomalies are weaker and have no associated mapped localities of basalt. These anomalies could also have basalt sources that lie some distance beneath the ground surface or are of smaller aggregate volume. The regular plan pattern and spacing of these anomalies are similar to those of domain 1, and the simplest interpretation would be northward continuation from that domain of a single folded basalt-bearing sheet. The available dips inferred from the anomaly profi les here do not support simple folding, however, but instead indicate that the several adjacent layers all dip to the northeast. This sequence of magnetic layers and intervening nonmagnetic rocks could represent a stack of several independent magnetic layers, a single sheet repeated by faulting, or a single sheet deformed into subhorizontal folds with overturned axial planes. Overturning the folds as they extend northward can accomplish continuity with domain 1 and seems the simplest interpretation. O'Day (1974) proposed an anticline-syncline pair with the same trend as the layers in domain 2, but the 10 km wavelength of his fold is about twice that suggested by the spacing of the magnetic anomalies. This discrepancy may be explained by the diffi culty acknowledged by O'Day (1974) in mapping detailed structure limited to major streams and road cuts by thick soil and heavy vegetation, although many of his structural attitudes also indicate northeast dips.
The northern part of domain 2, beyond a small magnetically quiet gap, contains a set of short anomalies similar in trend to those to the south, with the eastern two apparently defi ning a slightly broken U-shaped pattern, open to the northwest. There is no continuity with the anomalies to the south, but folding on a similar trend and scale is possible.
The magnetic anomalies northeast of Punta Gorda form a different anomaly pattern that defi nes domain 3. Here, north of the westwardbending San Andreas fault at the Mendocino triple junction, the anomalies bend around fairly broad, east-to southeast-plunging folds (Fig. 1) . These apparently follow folds expressed in the boundary between the False Cape terrane and overlying Coastal terrane, in non-Franciscan marine Miocene-Pliocene rocks, in the western boundary of the Yager terrane, and again in the folded Coastal Belt thrust. As in domains 1 and 2, the magnetic anomalies in the Coastal terrane here have several associated basalt localities, suggesting that these anomalies also represent basalt-bearing layers. In the Yager terrane, in contrast, the anomalies are in general weaker and are likely caused by magnetic sandstone and conglomerate (Langenheim et al., 2011) .
The basalts of regions 1, 2, and 3 are considered to be remnants of old ocean fl oor and, where dated from associated limestones, are all latest Cretaceous in age (ca. 83-68 Ma; Sliter et al., 1986 ; inset in Fig. 1; Table 1 ). A plausible interpretation of most of the magnetic anomalies of domains 1, 2, and 3 is that they represent fragments from one piece of oceanic crust that have been incorporated into a single magnetic layer of remarkably constant thickness and then folded and otherwise deformed throughout the northern two thirds of the Coastal Belt. A single layer of this area may have been accreted in a short period of time, as has been suggested by Dumitru et al. (2013) based on the youngest detrital zircon ages from the Coastal Belt that cluster at 49-53 Ma.
South of domain 1, we assign the remainder of the Coastal Belt magnetic anomalies to domain 4, in which the pattern of anomalies is more variable than in the other domains. In contrast to the other domains, the source of the anomalies here is not principally basalt. Magnetic susceptibility measurements at various road cuts indicate that the source of many of the anomalies is magnetic graywacke (Phelps et al., 2008a (Phelps et al., , 2008b Langenheim et al., 2011) . Although this sampling is far from exhaustive, enough has been done to establish that graywacke sources dominate. Some basalt is also present, and we fi nd direct evidence for both basalt and graywacke sources associated with a single magnetic anomaly (lavender anomaly in Fig. 6 , located just east of and parallel to the San Andreas fault near Fort Ross; fi g. 4 in Langenheim et al., 2011) . The relation between the two source rocks is unknown, however, because they crop out on different traverses across the anomaly and because the area is highly sheared and heavily weathered.
Most striking in the varied anomaly patterns of domain 4 are the U-shaped anomalies in the northern part of the domain. The strong, northwest-opening U-shaped anomaly and the weaker ones immediately surrounding it north of Point Arena (green anomalies in Fig. 6 ; Langenheim et al., 2011) , together with the associated dips, indicate a southeast-plunging antiform composed of at least two (possibly three) magnetic layers interleaved with nonmagnetic rock. The northeastern corner of the southeastplunging antiform curves to the southwest and appears to be aligned with another U-shaped anomaly offset slightly eastward to the southeast (blue anomaly in Fig. 6 ). If this U-shaped anomaly, which opens southeastward, but lacks dip control to indicate the sense of folding, is connected to the northwest-opening U-shaped anomaly, it may represent a synform of Coastal Belt rocks. Although the U-shaped anomaly is located over mélange assigned to the Central Belt, the mélange is likely thin because it incorporates graywacke of the Coastal Belt. The southeastward-opening pattern thus suggests that folded magnetic Coastal Belt rocks extend beneath a thin fl ap of Central Belt rocks. These plunging folds are compatible as elements of a single regional deformation event that produced folds with wavelengths of 10-15 km, about twice the wavelength of the folding inferred from the magnetic anomalies in regions 1 and 2. In the southern part of domain 4, several sets of anomalies with different orientations suggest intervening faults, at least some of which could be related to faults that offset the Coastal BeltCentral Belt boundary.
The southern extent of domain 4 is diffi cult to defi ne because of the complex structural relations between the Coastal Belt and Central Belt rocks. These complex relations make it diffi cult to distinguish anomalies produced by Coastal Belt rocks from those from Central Belt rocks. The magnetic anomaly produced by Eocene and Cretaceous basalt of the Wheatfi eld Fork terrane, for example, is almost overwhelmed by a larger magnetic anomaly associated with serpentinite along the highly modifi ed Coastal Belt thrust. We have drawn the Coastal Belt thrust here using limited constraints from our reconnaissance geologic mapping, topography, and photogeologic interpretation. We have also included within the Coastal Belt most of the long, curvilinear anomalies that strike northwest at roughly the same trend as the major fold axes. We suspect that the sources of the long, curvilinear anomalies within the Central Belt that are parallel to Coastal Belt anomalies (Fig.  6 ) are concealed beneath a thin veneer of Central Belt mélange. Despite the added structural complexity in the southern part of domain 4, the wavelength of folding implied by the inliers of Central Belt is roughly equivalent to the rest of domain 4, although the wavelength appears to be shorter near the San Andreas fault.
We have delineated a small region within domain 4 at roughly latitude 38°45′N and bounded by the San Andreas fault to the southwest (Fig. 6) : The short length and high amplitude of the anomalies in this region suggest that this region is different from the rest of domain 4, but we have not pursued the implications of this observation.
Boundaries between Structural Domains
The characteristics that we use to defi ne the four structural domains, primarily strike direction, fold character, and magnetic sources, are easily recognizable, but the boundaries between the structural domains are more subtle. Domains 1 and 2 are differentiated primarily by a difference in anomaly strikes of 20°−30°, but the boundary region between the domains is less clearly defi ned. An abrupt discordance in anomaly strike between two anomalies defi nitely in separate domains occurs at the coast across a distance of ~2 km. In contrast, two of the prominent domain 1 anomalies farther offshore bend smoothly from the strike direction of domain 1 to that of domain 2 (Fig. 2) , whereas 10-15 km to the east in the northern part of domain 1, two isolated anomalies have strike directions intermediate between those of domain 1 and domain 2. Thus, this boundary region seems to refl ect a gradual transition between large regions with different fold orientations, perhaps accompanied by minor faulting, but it probably does not represent a major fault or shear zone with large offset.
Strike direction and complexity of anomaly pattern distinguish domain 2 from domain 3. The long, straight, north-northwest-trending anomalies of domain 2 contrast with the shorter, often strongly curved, more westerly trending anomalies of domain 3. The U-shaped (or broken U-shaped) anomalies in domain 3 suggest east-southeast-plunging folds, a suggestion supported by the similarly shaped boundaries between the Coastal terrane and the Yager terrane, the adjacent Coastal Belt thrust, and the antiformal exposure of the structurally lower False Cape terrane. In addition, the shape of the Coastal Belt thrust passes relatively smoothly between domains 2 and 3 with no major disruption. Thus, as with the boundary between domains 1 and 2, the boundary between domains 2 and 3 seems to refl ect a gradual transition between areally extensive regions of different fold style, perhaps accompanied by minor faulting, but it does not seem to represent a major fault or shear zone with signifi cant lateral offset.
The simplicity of the linear anomaly pattern in domain 1 contrasts with the more complex, curved, and cluttered pattern in adjacent domain 4 to the south. In addition, domain 4 includes, to the best of our knowledge, all the anomalies in the undivided Coastal Belt with magnetic graywacke sources. The boundary between domains 1 and 4 appears to be abrupt and marked by truncation of anomalies in domain 4. For these reasons, we suggest that this boundary could represent a fault, although it does not appear to signifi cantly offset the Coastal Belt thrust.
We have defi ned four structural domains within the Coastal Belt based on trend, wavelength, and source of magnetic anomalies. The domains imply fairly distinct styles of folding and faulting. The boundaries between the domains 1, 2, and 3 are gradual, rather than abrupt, and thus do not indicate major faulting or shearing. The apparent absence of major faulting between these domains is supported by basalt being the only known source for the magnetic anomalies in domains 1, 2, and 3. Furthermore, it is plausible that the magnetic anomalies in these domains arise from a single folded layer of basalt. The boundary between domains 4 and 1, in contrast, could be a signifi cant fault. Domain 4 also differs from the other domains in having graywacke as the dominant source of magnetic anomalies.
Age of Deformation
Constraints on the timing of the events that produced the structures expressed by the magnetic anomalies are few, although the structures must postdate the youngest deformed rocks. In domains 1, 2, and 4 (Fig. 6) , those rocks are middle to late Eocene in age (Evitt and Pierce, 1975; Bachman, 1978; Sliter et al., 1984 Sliter et al., , 1986 McLaughlin et al., 1994; Blake et al., 2002) . Overlying undeformed rocks in these domains are completely lacking, except between Fort Ross and Point Arena, where scattered patches of shallow-marine Ohlson Ranch Formation of Pliocene age (Fig. 1) , which contains a ca. 4.4 Ma tuff , unconformably overlie the Coastal Belt and its fault boundaries with northwest-trending bands of Central Belt rocks (Higgins, 1960; Peck, 1960; Blake et al., 2002) . To the south, steeply dipping, northwest-trending reverse faults offset the late Miocene to late Pliocene Wilson Grove Formation ( Fig. 1; Blake et al., 2002) . The folding and faulting indicated by the magnetic anomalies in this part of the Coastal Belt are thus constrained to have occurred after the late Eocene and, at least south of Point Arena, before the middle to late Pliocene, although some younger movement on the northwest-trending faults is possible.
Rocks younger than Eocene are involved in the deformation that folded the magnetic layers in domain 3, which encompasses the Mendocino triple junction. The southeast-trending folds here prominently involve 18-22 Ma (Miocene) rocks of the False Cape terrane, as well as the older Coastal terrane-Yager terrane and Yager terrane-Central Belt boundaries to the east (Fig. 1) . The folding of the magnetic layers here is thus at least as young as the early Miocene False Cape rocks. Even younger deformation is suggested by Pliocene and Miocene marine strata of Eel River basin affi nity (Bear River beds of Ogle, 1953) , which are caught up along the southwest fl ank of the False Cape terrane antiform, indicating continuation of folding at least into the Pliocene. Folds of similar orientation and wavelength deform Pliocene and late Pleistocene strata in the offshore and onshore parts of the Eel River forearc basin just to the north. This young compression seems to be associated with the present Mendocino triple junction, and the orientation of this folding does not appear to extend south into domain 2, where the magnetic anomalies are quite straight and trend north-northwest.
The fact that the Coastal Belt rocks south of domain 3 have not experienced folding similar to that of domain 3 is surprising, given that these rocks were adjacent to the Mendocino triple junction just a few million years ago (Atwater and Stock, 1998) . This suggests that the present compressional regime producing west-northwest-trending faults and folds north of the triple junction is a relatively recent phenomenon, a conclusion that is supported by interpretations of seismic-refl ection data of the offshore Eel River basin (Clarke, 1992; Gulick and Meltzer, 2002 ) and studies of folded late Cenozoic strata onshore (McLaughlin et al., 1994 (McLaughlin et al., , 2000 McCrory, 2000) . The west-northwest orientation of folding in the vicinity of the triple junction differs from the predominant north-south orientation of folds and faults to the north along the Cascadia margin.
DISCUSSION AND IMPORTANT QUESTIONS DESERVING FURTHER STUDY
Origin of Layers
We have identifi ed numerous magnetic anomalies that refl ect thin, areally extensive layers distributed widely throughout the Coastal Belt and have used the magnetic signatures and inferred geometries of these layers to defi ne a surprising, relatively simple regional structural organization that characterizes much of the Coastal Belt. Especially intriguing are questions about the origin and formation of these layers and what they may reveal about processes at an accretionary margin during and after accretion.
Any explanation of the origin of these layers should account for the following observations:
(1) The layers are relatively thin (a few hundred to perhaps 700 m thick).
(2) Individual layers may have an areal extent of more than 1000 km 2 . (3) In aggregate, the layers cover thousands of square kilometers.
(4) The magnetic source rocks are oceanic crustal basalts or lithic, volcanic-rich graywacke of arc origin.
(5) The magnetic layers are composed of rock bodies with characteristic dimensions of tens to perhaps a few hundred meters of intermixed magnetic and nonmagnetic materials.
(6) At least one layer contains both oceanic basalt fragments and lithic graywacke.
(7) The complexity and severity of deformation within a layer are considerably greater than the deformation of the layer boundaries, indicating that the layers are fault bounded.
A major question posed by the structures revealed by the magnetic data is why the magnetic structure is seemingly simpler than fi eld relations in several areas would indicate. For example, in domain 3, the Yager and Coastal terranes of the Coastal Belt are clearly folded at several scales, with multiple generations of folding documented in the Yager terrane (McLaughlin et al., 1994) . Outcrops in domain 4 along Fish Rock Road (latitude ~38°52′Ν, longitude 123°25′W) also exhibit a complex structure that contrasts with the continuity of relatively simple tabular magnetic sources over distances of tens of kilometers. Complexity at outcrop scale is not resolvable by the aeromagnetic data, which express a more generalized geometry of these faultbounded, internally folded packages. The Marin Headlands comparison (Fig. 8) suggests that the airborne data may only be capable of resolving features that are wider or thicker than 100-200 m. An additional possibility is that the entire Coastal Belt consists of a stack of thin, widespread faultbounded layers, only some of which can be recognized because they are magnetic. This style of faulting is suggested by seismic-refl ection data interpreted as underplating at a range of depths within the Japanese subduction-zone complex (Bangs et al., 2004; Kimura et al., 2010) .
The observation that the magnetic anomalies refl ect fault-bounded, internally and complexly folded packages provides insight into the origin of these tectonic layers. Given that the Coastal Belt is an accretionary complex, these layers are presumed to be the result of accretion of the Coastal Belt at the continental margin. The narrow width (thickness) and great lateral extent of the magnetic layers (regardless of whether basalt or graywacke is the source), which span the four structural domains (Fig. 6) , suggest a common process of generation. Rheological contrasts between more competent basalt and less competent, presumably fl uid saturated graywacke and argillite have been proposed for generating fault and shear zones of up to 1 km thickness along a subduction megathrust (Fagereng and Sibson, 2010) and can explain generation of basalt layers. However, this mechanism does not explain generation of layers of magnetic and nonmagnetic graywacke, given that a contrast in magnetic property is not likely to be accompanied by a contrast in rheology. Debris scraped from the top of a large seamount consumed in a subduction zone could produce a widespread, thin layer of Cretaceous oceanic basalt scraps with associated limestone and chert, and engulfed in nonmagnetic graywacke, in the wake of the seamount (Ballance et al., 1989) . Regular layering would be absent beneath the debris layer (i.e., behind the subducting seamount) however, and a completely different mechanism would be needed to account for the magnetic graywacke layers, even though they are geometrically similar to layers incorporating the oceanic basalt. Alteration that results in permeability and porosity changes in the upper 100-150 m of oceanic crust can explain thin, laterally widespread layers of basalt peeled up (and likely folded) into the accretionary complex (Kimura and Ludden, 1995) . The depth at which this process is inferred to occur (4-6 km; Matsumura et al., 2003) is compatible with that inferred for the Coastal Belt (<5-8 km; Ernst and McLaughlin, 2012) . It is not clear, however, how applicable this mechanism is for generating the fault-bounded layers of magnetic and nonmagnetic graywacke that reside in domain 4. Turbidity currents can generate laterally extensive beds of magnetic and nonmagnetic graywacke; however, they cannot generate simple tabular bodies that are internally and complexly deformed. The process of generating fault-bounded layers of magnetic and nonmagnetic graywacke is a subject that deserves further study.
Nature and Origin of Stress Field Causing Folding
Of the Coastal Belt folds defi ned in this study, those in domain 3 are most readily identifi ed with a likely cause of the folding-the stress fi eld associated with the Mendocino triple junction compression. The open, east-southeast-to southeast-trending folds of domain 3, clearly defi ned both by the geologic map and the magnetic anomalies, have axes that are perpendicular to the direction of maximum compressive stress, which trends 20°-30° more northerly than that expected to the north for the Cascadia subduction zone from the direction of plate convergence (McCrory, 2000 ; magenta arrow labeled GOR in Fig. 1 ). The pattern of the folding in this domain is suggestive of two main generations of folding, where the fi rst fold orientation is more northerly in strike (such as that in domain 2), and the subsequent fold orientation was refolded in the stress fi eld associated with the Mendocino triple junction.
Various mechanisms, such as westward movement of the Klamath-Sierra Nevada-Great Valley block and northward impingement of the San Andreas system (Williams et al., 2006) or crustal thickening and uplift postulated to result from viscous coupling of the southern edge of the Gorda plate to the base of the North American crust (Furlong and Govers, 1999) , have been proposed to explain the source of triple junction compression. We prefer an alternate explanation for Mendocino triple junction compression that is produced by the collision of the North American plate against the buttress formed by the northern edge of the Pacifi c plate. The surface expression of this buttress is the trace of the Punta Gorda reach of the San Andreas fault, which is parallel to the fold axes in domain 3. Furthermore, the folds of domain 3 are confi ned to the region north of this reach. Thus, the location and orientation of domain 3 folds are consistent with compression across the Pacifi c plate buttress as the North American plate moves southeast relative to the Pacifi c plate along a trajectory that is more southerly than the Punta Gorda reach (Fig. 1) , basically parallel to the Point Reyes-Point Arena reach of the San Andreas fault.
The North American plate has been moving southeast relative to the Pacifi c plate for many millions of years (Atwater and Stock, 1998) , so domains 1, 2, and 4 must once have occupied a position relative to the northern edge of the Pacifi c plate similar to that of domain 3 today. Thus, it might seem puzzling that the fold styles and orientations within domains 1, 2, and 4 are so different from those of domain 3. We believe the explanation for the differences between the folds in domain 3 and the other Coastal Belt folds lies in the local plate interactions near the triple junction.
North of the Pacifi c plate buttress, the North American plate (and its included Coastal Belt rocks) extends farther to the west than the eastern corner of the Pacifi c plate, thus presenting a space problem associated with the passage of the westernmost North America around the eastern edge of the Pacifi c plate buttress. One way to accommodate this space problem is to have domain 3 rotate clockwise and compress transversely enough that it can slip past the eastern edge of the buttress. Such an accommodation would cause the fold axes to become more northerly and the folds to become somewhat tighter, much like we see in domain 2 to the south. In fact, clockwise bending of the major fold axes along the eastern margin of domain 3 (Fig. 1 ) and the tightening of the folds immediately south of domain 3 may refl ect just such rotation and compression. Alternatively, the fold axes are bent by whatever process that creates the westward (or compressive) bend in the surface trace of the San Andreas fault.
Within the context of this proposed model for fold formation and evolution, the differing fold characteristics between domains 1 and 2, and between domains 1 and 4 could simply refl ect changes in local interactions between the Pacifi c and North American plates at the times during which these transition zones were in the vicinity of the triple junction.
One other major contributor to the evolution of the folds in domains 1, 2, and 4 could possibly be the infl uence of the large releasing bend in the San Andreas fault between Point Arena and Point Delgada (Fig. 1) . Southeast passage of the North American plate past the releasing bend would create an extensional environment along the western edge of the North American plate. One way to compensate for the extensional setting yet not leave a void along the San Andreas fault would be for the western edge of North America to smoothly collapse westward to fi ll the void. The major effect of such a collapse on existing folds would be a slight clockwise rotation (at most ~30° along the extreme western edge) of the axes of folds adjacent to the bend. Such a small rotation would be diffi cult to identify, but perhaps the slight southward fanning of the long magnetic anomalies in domain 2 refl ects such a process. Alternatively, and perhaps more likely, southward fanning of these anomalies could be caused by accretion of the King Range terrane. These questions merit further study.
Implications of Folded Layer(s?) at Present Topographic Surface
Structural domains 1, 2, and 3 may refl ect a single folded layer of basalt (itself internally and complexly folded and sheared) that resides within 2 km of the present-day erosion surface, although these rocks and enclosing clastic sedimentary rocks were once at maximum burial depths of 5-8 km (Ernst and McLaughlin, 2012) . The apparent continuity and extent of the folded layer thus might suggest fairly spatially uniform long-term uplift and exhumation for much of the Coastal Belt, which is somewhat surprising given the passage of the Mendocino triple junction and models that predict significant uplift and exhumation (>1 km) produced by coupling of the southern edge of the Gorda plate with the overlying North American crust (Lock et al., 2006) . A handful of fi ssion-track dates indicate that most of the exhumation and cooling of the Coastal Belt took place in the period 10-20 Ma and may be refl ected by a major angular unconformity that separates Coastal Belt rocks from overlying early middle Miocene sediments (Dumitru, 1989; Bachman et al., 1984; McLaughlin et al., 1982 McLaughlin et al., , 1994 . Folding may have postdated (or accompanied later stages of) this period of uplift because of the similar style of folding of the Miocene overlap strata and the terrane boundaries. A maximum extent of 200 m of structural relief is suggested by faulting and tilting of the base of the Pliocene Ohlson Ranch Formation (Higgins, 1960; Lock et al., 2006) . The interpretation that the magnetic anomalies of domains 1-3 refl ect a single folded layer, if correct, may place constraints on the areal extent and timing of longterm uplift and exhumation that exceeds 2 km.
SUMMARY AND CONCLUSIONS
The Coastal Belt rocks record a major Franciscan accretionary episode along the northern California continental margin that over most of its latitudinal extent involved an Eocene sedimentary prism deposited on Late Cretaceous seafl oor. In contrast to the earlier accreted Central and Eastern Belt rocks, the Coastal Belt rocks were carried no deeper than 5-8 km into the subduction zone, and thus are only mildly metamorphosed (Ernst and McLaughlin, 2012) . Most of the rocks were deformed to broken formation and locally more severely. Continuing subduction and accretion to the north, near the Mendocino triple junction, involved Miocene and even Pliocene rocks. To the west, outboard accreted rocks of the Miocene False Cape terrane are raised in the core of an antiformal fold, one of several east-to southeast-trending folds near the triple junction that involve all the rocks and their fault boundaries from the False Cape terrane east to the westernmost Central Belt (Fig. 1) .
Although the Coastal Belt is deformed at outcrop scale to broken formation with evident folds and faults, recently acquired aeromagnetic data reveal that the Coastal Belt is marked almost throughout by a set of tabular structural layers that are consistently thin (≤700 m) but of strike extent reaching 40 km and inferred unfolded areal extent greater than 1000 km 2 . The observation of more severe deformation within the layers than that indicated by the map pattern of the layers requires that the layer boundaries are faults. We judge that the numerous parallel and in places clearly folded magnetic layers represent one or several original sheets, bounded by faults, that probably formed early in the accretionary process as subducting material was scraped off the downgoing slab and incorporated into the accreting prism. Those magnetic layers in the northern two thirds of the Coastal Belt could represent a single original structural layer that is magnetic because it contains fragments of basalt broken from the subducting oceanic crust. The origin of the layers farther south that contain magnetic graywacke rather than basalt is even less clear, but the similarity in layer dimensions seems to require a similar method of formation.
Once formed, these magnetic structural layers, and inferred nonmagnetic equivalents that form the balance of the rock mass, were deformed into folds with subhorizontal axes and relatively steep upright to overturned axial planes, limbs as long as 40 km, and wavelengths of several kilometers. The depth extent of these folds, inferred from their magnetic expressions, is no more than ~2 km. The folded magnetic layers thus occupy a zone ~2 km deep beneath the present erosion surface, which is surprising given the amount of uplift (>1 km) inferred to accompany the passage of the Mendocino triple junction.
Parallelism of anomalies and terrane boundaries indicates that the events that produced the folds in the Coastal Belt rocks occurred during or after the amalgamation of the Coastal and Yager terranes and after the Coastal Belt rocks were thrust beneath the Central Belt rocks along the Coastal Belt thrust. In the area of the triple junction, this relative timing is refl ected in the corresponding curved shapes of the Coastal Belt thrust, the Coastal terrane-Yager terrane boundary, and the curved magnetic anomalies within the Coastal terrane, which defi ne an east-plunging antiform-synform pair with axes striking approximately east-west. Here, this deformation also involves rocks as young as late Pleistocene. In the southern third of the Coastal Belt, northwest-trending narrow fi ngers of Central Belt units that project into the Coastal Belt appear to be roughly associated with northwest-trending narrow folds within the Coastal Belt implied by the magnetic anomalies. The pattern is not as rigorous as that to the north, implying some decoupling between the Central and Coastal Belts and perhaps some later faulting. Coastal and Central Belt rocks and their bounding faults are locally overlain by relatively unfolded and unfaulted Pliocene deposits.
The plan pattern of the magnetic layers differs systematically across the map extent of the Coastal Belt, with several coherent areas of contrasting strike or pattern separated by relatively narrow transitional zones. Some appear to mark abrupt but continuous changes in strike, while others seem to mark fault zones. The structural organization revealed by the magnetic anomaly patterns not only raises questions about the timing and origin of these structures, but also provides a foundation for additional studies to answer these questions.
